[Abstract] Pollen germination is an excellent process to study cell polarity establishment. During this process, the tip-growing pollen tube will start elongating. The plasma membrane as the selectively permeable barrier that separates the inner and outer cell environment plays crucial roles in this process.
12. Lily mature pollen grains harvest according to Han et al. (2010) 13. Rice mature pollen grains harvest according to Dai et al. (2007) 14. Boric acid (H3BO3) (Sigma-Aldrich, catalog number: B9645) www.bio-protocol.org/e2297 2. Transfer the MPGs to 50 ml tubes.
3. Use the MPGs immediately or add allochroic silica gels to them and then store at -80 °C.
B. In vitro pollen germination
The initiation procedures of in vitro germination are different for lily and rice pollen. For lily pollen, there should be a pretreatment to wash out the thick lipid coat, while the thin-walled rice pollen does not need this wash.
Lilium davidii pollen germination
Note: This procedure was modified from Ren et al. (1998) and Prado et al. (2004) . e. Use microscope with 5x objective to observe the germination rate, make sure the germination rate is more than 90% and the pollen tube is approximately 500 μm long ( Figure   2B ).
www.bio-protocol.org/e2297 f. Collect the germinated pollen grains (GPGs) by using 100 μm cell strainers, discard the flow-through that contains the ungerminated MPGs.
g. Use the GPGs immediately or store them (transfer the mass retained by the strainer to 50 ml tubes, do not add any solution) at -80 °C.
Oryza sativa pollen germination
Note: This procedure was modified from Dai et al. (2007) .
a. Put 0.5 g freshly collected MPGs ( Figure 2C ) immediately into 100 ml germination medium in a Petri dish and culture them at room temperature with gentle shaking for about 15 min.
Note: Rice MPGs must be freshly collected, if not, they will lose the activity for germination.
b. Use microscope with 10x objective for observation to get synchronously germinated pollen tubes ( Figure 2D ).
Note: If pollen germination is not synchronized, or the germination rate is less than 80%,
the material should not be used for GPGs PM proteomic analysis.
c. Collect the GPGs through centrifugation at 4 °C, 1,000 x g, 5 min.
d. Use the GPGs immediately or store at -80 °C.
C. Microsomal vesicles isolation 1. Use 6 ml homogenate buffer to suspend 0.5 g pollens (MPGs or GPGs) in a 50 ml beaker, and then transfer the suspension to three 2 ml microtubes with equal volume.
Note: Lily MPGs should be washed as step B1c before starting step C1. 6. Ultracentrifuge the resulting supernatants at 4 °C, 100,000 x g for 1 h, the resulting pellets are the total microsomal vesicles (MSVs).
D. Plasma membrane enrichment
Aqueous polymer two-phase system is an effective tool to enrich plasma membrane.
The following protocol was designed according to the principle of Schindler and Nothwang (2006). 
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